Disruption of mitochondrial homeostasis by phytanic acid in cerebellum of young rats.
Phytanic acid (Phyt) brain concentrations are highly increased in Refsum disease, a peroxisomal disorder clinically characterized by neurological features, cardiac abnormalities, and retinitis pigmentosa. Considering that the pathogenesis of cerebellar ataxia, a common finding in this disease, is still unknown, in the present work we investigated the in vitro effects of Phyt at concentrations similar to those found in affected patients on important parameters of mitochondrial homeostasis in cerebellum from young rats. The respiratory parameters states 3 and 4 and respiratory control ratio (RCR) determined by oxygen consumption, membrane potential (∆Ψm), NAD(P)H pool content, and swelling were evaluated in mitochondrial preparations from this cerebral structure. Phyt markedly increased state 4 respiration, whereas state 3 respiration, the RCR, the mitochondrial matrix NAD(P)H content, and ∆Ψm were decreased by this fatty acid, being the latter effect partially prevented by N-acetylcysteine. These data indicate that Phyt behaves as an uncoupler of oxidative phosphorylation and as a metabolic inhibitor disrupting mitochondrial homeostasis in cerebellum. It is proposed that these pathomechanisms may contribute at least in part to the cerebellar alterations found in Refsum disease.